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. SHUTTLE CRITICAL ITEMS LIST - MSBLS GROUND STATION
SUBSYSTEM: GROUND STATION - MSBLS FMEA NO.: 05-2SW—00007 Rev: 9 April 90
ASSEMBLY : B/U Shelter . ABORT: CRIT. FUNC: 1R
P/N : 517070 CRIT. HIW: 2
: VEHICLE 102 103 104 105
QUANTITY : 1 EfFECTIVITY: X X X X

HASE(S) FL 1D @ D0 X1Is
REDUNDANCY SCREEN: A-pass B-fail C-pass
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IT=M: 3/U Shelter

FUNCTION: Frovides Elevation guidance RF into duzmy lcad at Shelter,
FATIZRE MRDE: Irronecus U guidance RF is generzted at Shelter.
CAUUSE(S): A Shelter IRU (EL subsystem) fails cdue to piece part electrical

failure. The ILRU’s which can cause this failure mode (05=25W=-00007) are
. listed below, with I[XUJ Designator No., [RJ P/N, armd XU Name:

IR No.: IRU P/N: 1IXJ Name:
119 513480 Digital Unit, Elevaticn
140 501808 Transmitter, Azimath/IME :
130 502333 Field Monitor Circuits, Elevetien
160 501825 Power Suply
220 501772 Scarner, Elevation
224 385257 Arterna, Flevation
250 516994  Assy, Waveguide (Elevation)
311 513887 Radome, Elevation
322 517076 Panel, Entrance, Signal
324 517079 Cables, Interconn, Interior (inside Shelter)
328 517081 Harmness, Rack
430 517082 Control Monitor
710 517080 Cables, Interconn, External (to/from Shelter)
863 513455 Parel, Enmtrance, Power
864 513456 Assy, Filter Bax
920 518007  Assy, RF (Switchirg)
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EFFECT(S): (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICIE

(a/B) Same (or all) B/U Shelter RF generation is errcnecus, but RF guidance
mtg:tfrmthePRISheltercontj.mies. However, redundancy has been
lost, and the next failure (if in PRI Shelter) will cause loss of good RE

(C) Not applicable.

(D) No effect on EL RF quidance signals at the Orbiter. Possible loss of
crew/vehicle after second failure (loss of PRI ard B/U) due to less of
good EL RF guidance signals at the Orbiter.

DISEOSTION AND RATICNALE:
(A) DESI&N (B) TEST (C) INSPECTION (D) FAILURE HISTORY (E) OPERATIONAL USE

(A)- DESIN
The MSELS design was structured from existing/proven grourd-based lamding
and upgraded to meet MI1-E-4158, MIL~STD-454 ard all subsidiary
specifications in effect at the time of marufacture. Military and
stardard NASA aporoved parts, materials and processes were used.

The design evolved from a timely and in-derth internal design review
process culminating in an cotimm reliability/maintainability/performance
erd-item product. The design review process included stidies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, worst case
studies, tolerance analysis, etc. which resulted in direct impact of the
design. .

The design was approved via the formal NASA-CSD PR, (IR, FCA, FCA am
certification process.

(B)- TEST . | S |
The MSELS program consists of an equipment confidence build-up approach
i fram 100% screening of campanents (bxn=in and i
test). Envirurmental testing of SRJ's amd 100% temperature/vibraticn
tests at the IRJ amd equipment rack-level, S

In plant ATP for functional performance ver:.f:.cat:.m and workmanship will
be performed ard witnessed by CSD, NASA ard DCAS con all IRUs amd again at
system level.

Site testing and certification will be performed cn each system after
installation. Anmal flight tests are conducted to demonstrate contimied
system carpatibility.

Ground Turnaround Test - Verify cperation of the MSBLS CGrourd Station
prior to each Orbiter larding. ,
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This failure mode can be detected by performing Forced PRI and Forced B/U

DNSPECTION

Receiving inspecticn verifies all incaming parts and materials, including
the performance of visual and dimensicral examirations. All electrical,
mechanical ard raw material records that certify materials amd physical
properties per drawing/specification requirements are retained by
receiving inspection as required by cantract.

Assenblv/Installation

211 detailed inspections are planned aut by the methodization department
for all new builds, spares and repairs for the MSBEIS Programs.
Inspection points are designated to permit inspection before the
applicable porticns of the assembly beccme inaccessible ard prior to the
next assembly operation. ‘

Critical Processes

All processes and certifications are mnitored and verified by
inspection. The critical processes are soldering, conformal coating,
torguing and boresiting, application of adhesives/sealants and
application of chemical film.

Testing
211 parts of the ATP are observed and verified by QA.

Hardl ing/Packaging

All parts and assemblies are protected from damage or cortamination from
the point of receiving inspection to final shipment, through methods
detailed in a documented procedure. This handling procedure is in effect
for all newly built hardware as well as for repair units. QA audits
conformance to this procedure in accordance with its internal audit
schecule, arﬁallareasaxecarsideredmﬁe.rcontimmsa\ﬁitbymwith
respect to material handling. The maimtenance of electrustatic discharge
prevention methods is verified by QA through pericdic audits. All
hardware items are packaged and prutected according to cartract
requirements amd are verified by inspection. Evidence of inspection of
packaging is recorded on the applicable shipping docmment.

nm - 185



23

SHUTIIECRITICALITEMSLISI‘—MSBIS@IJNDSMION

SUBSYSTEM: GRCUND STATION - MSELS FMEA NO.: 05=25W-00007 Rev: 9 April S0

SUP: 17 Oct 88

(D)- Failure History

(E)-

All field ard flight failures were reviewed. The failures identified
occurred in circuitry idemtical to the curent hardware configuraticn;

resulting .in erronecus cutput. There were 3 tranamitter failures, 1
intermittent wavequide switch problem, 1 waveguide which had RF leakage,
an:l2mtofsync/artofbala:mantermpmbla:s. Erronecus aatpat
failures typically are detected at system power up, and generally do not
ocaur during system cperatian. Since the MSBLS Ground Station at all
Smrttle larding sites are powered up ily begirming 4 or 5 days prior to
a mission, ard again 4 hours before a larding, an erronecus oatut
failure most likely would be detected and corrected before a Shuttle

lardirg.

OFERATIONAL USE ‘ o
For lower ceilings (8,000 to 10,000 feet) or night cperations, redundart
MSEIS (single fault tolerance) is required for night landing on a

will verify the.back-up switching transition has occurred properly or
take action to force the system into back-up. The Remote Contxrol t.}nit
Display is monitored to determine a malfunction and advise the chain of
cammand on the status.
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